Abstract Surfaces of common solids are hardly wet with molten metal. When such a hardly wetted object plunges into liquid, a cavity is formed behind the object. Furthermore, a residual bubble is left on the object after the break of the cavity. In metal refining process, the residual bubble attached to desulfurizing agents such as CaO particles interferes with deep immersion and desulfurization reaction. In this report, the volume of the residual bubble was theoretically estimated for the quasi-static and quite slow (but finite speed) immersion of a sphere as a reference condition. We calculated it from a simple energy minimum principle considering the interfacial energy and liquid potential energy. The calculated volumes can approximate fairly well the measured results for two kinds of contact angles of 115° and 162°.
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